Effects of 2-butoxyethanol on hepatic oxidative damage.
2-Butoxyethanol has been reported to induce an increase in liver tumors in male B6C3F1 mice following chronic inhalation while rats, similarly treated, showed no increase in liver tumors. The mechanism for the selective induction of cancer in mouse liver is unknown, however, 2-butoxyethanol has been shown to induce hemolysis in mice, resulting in an accumulation of hemosiderin (iron) in the liver. Previous studies by our group and others have shown that mouse liver compared to other rodent species has a lower antioxidant capacity and appears to be more susceptible to chemically-induced oxidative damage. Since iron is known to produce hydroxyl radicals (through the Fenton reaction), we have proposed that the 2-butoxyethanol-induced iron overload (through hemolysis) may contribute to the induction of liver neoplasia in the mouse. In the present studies, 2-butoxyethanol induced oxidative stress in the liver of mice following 7-day treatment by gavage. These studies also examined whether 2-butoxyethanol, 2-butoxy acetic acid (a major metabolite of 2-butoxyethanol) or iron (FeSO(4)) produced oxidative stress in mouse and rat hepatocytes. Oxidative stress was examined by measuring oxidative DNA damage (OH8dG), lipid peroxidation (MDA formation) and cellular vitamin E concentrations. Neither 2-butoxyethanol or 2-butoxyacetic acid induced changes in the oxidative stress parameters examined in either rat or mouse hepatocytes. In contrast, FeSO(4) produced a dose-related increase in OH8dG and MDA and a decrease in vitamin E levels following 24 h treatment. Mouse hepatocytes were more sensitive than rat hepatocytes to the oxidative damage induced by the FeSO(4). FeSO(4)-induced oxidative stress was not increased by co-treatment of FeSO(4) with either 2-butoxyethanol or 2-butoxy acetic acid. These results support the proposal that the induction of hepatic oxidative stress by 2-butoxyethanol in vivo occurs secondary to induction of hemolysis and iron deposition in the liver rather than as a direct action of 2-butoxyethanol or its main metabolite, 2-butoxy acetic acid.